Effect of catechin O-methylated metabolites and analogues on human LDL oxidation.
The effects of catechin metabolites and methylated analogues on LDL oxidation were studied in vitro using either a water-soluble initiator or copper ions to induce lipid peroxidation. Direct addition of catechin O-methylated analogues to the oxidation mixture led to a clear protective effect during lag phase and for the metabolites during both lag and propagation phases. The structure-activity relationships obtained with these selectively O-methylated compounds allowed determination of catechin active moietie: the catechol B-ring. Based on physical chemical studies, these results suggest that the mechanism implied in the scavenging properties of flavan-3-ols is not only hydrogen transfer, as generally described, but mainly an electronic transfer from the phenolate, and that 3'- and 4'-O-methylcatechin seem, moreover, to act as amphiphilic chain-breaking antioxidants. However, the plasma concentration of flavan-3-ols necessary to protect LDL is far greater than those usually found in human plasma. Therefore, the data do not support a direct physiological relevance of flavan-3-ols as antioxidants in lipid processes. Future research should focus on other effects besides simple antioxidant ones.